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(54) TOOL SPINDLE ATTITUDE CONTROL SYSTEM 

(57)Abstract: 

PURPOSE: To easily command the attitude of 
a tool spindle with respect to the tool spindle 
attitude control system for a numerical control 
machine tool to work a work while inclining the 
tool spindle on a three-dimensional space. 
CONSTITUTION: A preprocessing means 102 
reads out a working program 101 and decodes 
a tool spindle attitude control mode and a tool 
spindle attitude vector command. While using 
tool spindle attitude vector commands (I, J 
and K) transmitted from the preprocessing 
means 1 02 in the tool spindle attitude control 
mode, a spindle rotating angle arithmetic 
means 103 calculates the respective rotating 
angles of rotary spindles to decide the 
attitude of a tool spindle. This arithmetic is 

performed according to a prescribed operation expression decided by a 
parameter Pa set for each machine constitution pattern of the numerical control 
machine tool. An interpolating means 104 reads the rotating angle of two rotary 
spindles, performs interpolation for operating two rotary spindles just at that 
rotating angle and interpolates X, Y and Z axes, A programmer can easily 
perform programming for three-dimensional working only by commanding the 
tool spindle attitude vector commands (I, J and K). 
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[0 0 10] m!em^mi O 2H:5nxrDi7vA 1 0 1 
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[0 0 18] -< yt^yx.—x 2 Ott^i&y^;i/>^^*fei|3 
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(2) &:^3m=X. Y. Zm. iateW2W=B, c 
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izm^-r^x, Y, z®a*3WA^?>fiK5ffi^^. jfeTj? 

xM3a:xMait)ft»tgPlTJSfc:Oii^A5|EJte*<t»i: 
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RWiizwT-fes. ccDJ®^. x*f^^^^'^;^^ 
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^^g^^c0H^cliS^«-e^®g!(ffi*s5^$^^Tv^s®•t^ 
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ifj;:Att:siFBtt®[H]te*4*saa^$ns, xmaitix 

aifJ/tlt^tiS, ci®J;-5^»^1#m/^<5'-> (3) ffl 
A|ttAs^aa;ettlH]teL, $?){C*CD«^A»e,B 
W*s^Sbe^tliIte•rSi:^ XM3 KOXftlttS 1 att 

xftttg?^^^' h;bji^ (I, J, K) -ea^isifriqi* 

i:S, ^UT> X;^tt3 1 aa:'7— <^ 2 b©ffl^^H2 b 
aCSjStJ&S. 

[0 0 3 2] ia7tt«W8^J5£/^<5'-> (3) ©«-&®Ih! 
te^SaS'Ufb®*to:)5<&5^^-r0T-feS, ^«J5E>'^<$' 
— > (3) O^-^, IlIteiS2W(iAS?J^BW-e$>>). X 
^IftJiXWt-feS, xfti&S^^^ h;i.ji^ 

(I, J. K) *s«^$nsi:> AWCHte^SaiiV 
Bfft®|Hlte:^jKbtt. tiT0iCT-^«)6ns. 

[0 0 3 3] a=arctan ( J/-K) 
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llI8(i|ftW«fiKvl^'-> (4) ©Jg'&CDftSM^J^OWBS 
M^igllIT-feS, mtCiSV-iT^ xM3 2lCtt, SVi(Cjl3£ 
■rsffiiST-^NbfcX, Y, ZCDS*3|fi*>e.fiKSMiS 

^vizAmRxfBm<D^mmifim^^ti?>, x*3 

2{±X2—^ ij^.v H 3 3{C0 2/^AS|atect"t»i:56tSi-5 
tc. *^-:3Zffi:;^fp]*sxp,tt:^iR]i:;&si^C^t)fTi-{t?> 
tis. BffiAsv:;^^j'|fli;'5;S<ta{cmt)M{t?.n 

[0 0 3 4] Att*s^jKa;fttigteU. 
*^?>Bffl*5:ftfibfe"{tli]te-rsi:. xR3 2©xRfft3 
2a{iX*ltt^^-<i/ h;i/Jg^ (I, J, K) T*gt*S 
S'^lqF^&i^SCiiCfeSo ^LT^ XRW3 2 atty— 
2 cOM^a2 catSiStCJ&S, 
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[0 0 3 5] III9{i^^^/t^-> (4) CDi»^®|al 

— > (4) iDM-^s m^m2miARxfBmx^h^)-. x 

x^ffiS^^^ h;i/Jg^ (I, J, K) t^m^^ii 
ht. A«CDilte^JKa;SyfBtt©IiIte^JKb{±ti>T© 

[0 0 3 6] a=arctan C- J/ ( I' +K2 ) :i 
b=arctan (I/K) 

s 1 0 iimmmm^'^i'- > ( 5 ) ®i®-&©;mfi«ifiK©m 

3:5-rSX, Y, Z©a*3WA>e.fiK-5Jggi|S^. MtftiA 

K3 SIZO 3;SAS|llte4''i:>i:35:5ia{c3lt){t{te. 
tis *»oZWi;5|piAsxR||li:&|p|i:«:s<tatBlDMtte> 
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xRlttH:ZWefe.5o Sfcvx^J'ttH:AWT-*5. ^© 
i^^^ Xftlffi^^-^^' (I, J, K) t^m^^ 
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[0 6] ^^jsE/^^-i' (3) (Dm-^(Dmmm0Si<om 
Amx$>^o 

[0 7] ««<8f!!6/-5^-> (3) (Dm-^<Dm^MmaR 
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